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INTRODUCTION

This report describes results of the third year of the Circle West wildlife

monitoring study, coordinated by the Montana Department of Natural Resources and

Conservation (DNRC) , as described in the Circle West Wildlife Baseline Study

Final Report (DNRC 1978) and the first and second wildlife monitoring reports

(DNRC 1979, 1980). The report period extended from March 1, 1980, through

February 28, 1981.

STUDY AREAS AND OBJECTIVES

Study efforts during this period were primarily limited to the 113-section

Mine Study Area, as described in the second monitoring report (DNRC 1980).

Within this area, the most intensive study occurred in the 31.5-section Permit

Area, defined on January 23, 1980. This Permit Area includes the original 11.5-

section Proposed Mining Area, plus additional areas to the northeast and

southwest that are being considered for coal strip mining or associated
development (see Figure 1 in DNRC 1980). Some work was conducted in the

Reconnaissance Study Area (see Map 1 in DNRC 1978), which includes most of

McCone County

.

A primary goal of this monitoring study was to conduct a 12-month wildlife
investigation in these new areas which would provide a level of baseline data
comparable to that presented in the wildlife baseline study (DNRC 1978) for the

original 11.5-section Proposed Mining Area. Wildlife information also was

sought for a 14-section portion of the Mine Study Area added in January 1980 to

provide a "buffer zone" around the new Permit Area.

In much of this report, data are treated separately for the old Proposed
Mining Area, the Permit Area, and the Mine Study Area. To facilitate data
analysis, the Permit Area was broken into three sections: the old Proposed
Mining Area (labelled "X" on the field maps and data sheets), the three
additional sections to the southwest (labelled "Y") , and the 17 additional
sections to the northeast (labelled "Z") (see Figure 1 in DNRC 1980).

APPROACH

This monitoring study focuses on a few key parameters which are indicators
of overall environmental conditions and year-to-year fluctuations or trends and
are believed to be especially sensitive to mine-related impacts, cost-effective
for the amount of field work required, and capable of being measured
quantitatively with an acceptable degree of accuracy and with a minimum of

"noise" or unexplained fluctuation. This approach allows both a yearly updating
of the data gathered during the baseline study and a measurement of long-term
trends and variability at minimum cost. The quantitative parameters selected
for the long-term monitoring were listed in the second monitoring report (DNRC

1980)

.
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METHODS

Field techniques and analytical methods for this third year of monitoring
followed those described in the wildlife baseline study final report (DNRC

1978). Four biologists worked in the study area at various times during the

study period. A total of 86 person-days was spent conducting ground surveys in

and near the Mine Study Area by project biologists (Appendix A). An additional
11 person-days were spent carrying out aerial surveys. A brief summary of
methods employed for individual study segments follows.

GENERAL AERIAL AND GROUND SURVEYS

With the exception of August 1980 and January 1981, monthly aerial surveys
were made of the Mine Study Area from March 1980 through February 1981. Ground
surveys were conducted in all months. All observations (both ground and aerial)
of large mammals, upland game birds, and raptors were recorded on the type of

data sheets and maps used during the original baseline study (DNRC 1978)

.

Locations of all recorded observations within the Mine Study Area were plotted
on maps at a scale of 1:24,000. All data (including data sheets and field maps)
are on file with DNRC.

WATERFOWL SURVEY AND CENSUS

All waterfowl observations were recorded on waterfowl data sheets similar to

those used in the baseline study. In addition, censuses were taken of bodies
of water in the Mine Study Area three or more times during the study period,

using methods described in the first monitoring report (DNRC 1979). A computer
program was developed to analyze the waterfowl data, and work on documenting the
program and preparing a user's guide began.

MONITORING OF RAPTOR NESTS AND GROUSE LEKS

Raptor nests located in the Mine Study Area were visited in May, June, and

July to determine if eggs or hatchings were present. Also, leks in the Mine
Study Area were visited in March and April to determine the number of grouse
present.

ROADSIDE WILDLIFE SURVEY

Each of the five roadside wildlife survey routes were run in May, June, and

July 1980, using methods outlined in the baseline study. Surveys were run on

dates which corresponded closely with the 1977 survey dates. A number of

diversity measures and other community parameters were determined for each route

and for the five routes combined. The average sample abundances of each

indicator species , as well as various community parameters, were plotted to

graphically portray the nature and magnitude of year-to-year fluctuations.

SMALL MAMMAL TRAPPING

The 12 small mammal traplines sampled in 1979 (numbers 15, 17, 18, 20, 33,

34, 35, 44, and 4o-49j were snap-trapped for three consecutive nights in May and

again for three consecutive nights in October. Methods followed those outlined
in the baseline studv.



LAGOMORPH SURVEY

The two lagomorph survey routes were run consecutively on each of three
mornings (October 30, November 1 and 2) beginning with the mining area route at
04:00.

-3-



WEATHER

Annual precipitation, growing season (April-Julyj precipitation, and winter

(November-March) precipitation data were compiled from weather stations to

document moisture availability for vegetation and waterfowl, as well as the

amount of winter precipitation, which influences snow cover. Average January

and July temperatures were monitored as well, since they relate to the amounts

of thermal stress experienced by wildlife during the months that typically have

the lowest and highest average temperatures. A "severe" winter can be

identified as one with lower than normal January temperatures and higher than

normal November-March precipitation (for example, the winter of 1978-79).

Figures 1 and 2 summarize year-to-year weather changes at the Circle and

Fort Peck recording stations. Spring and summer 1980 were much drier than

normal; precipitation was similar to that in 1979, a drought year. Both annual

precipitation and growing season (April-July) precipitation were well below

normal at the Circle and Fort Peck recording stations (Figure 1). Because much

of the summer precipitation comes from isolated thunderstorms, precipitation in

the study area can be markedly different than at these two stations. Although

precipitation gauges were not installed in the study area until after the

monitoring period ended, Prodgers (1981) estimates that only 1.5 inches of

precipitation fell on the study area from January through July 1980. By

comparison, 1980 growing season (April-July) precipitation at Circle and Fort

Peck was 4.15 inches (10.5 cm) and 3.12 inches (7.92 cm), respectively (Figure

2). Total 1980 precipitation in the study area was estimated to be less than 8

inches (McKeever, pers . comm.); this compares to a total 1980 precipitation of

11.26 inches (28.6 cm) at Circle and 7.73 inches (19.6 cm) at Fort Peck. The

summer of 1980 was the second consecutive summer that the area experienced

drought conditions. Average July temperatures were near normal (Figure 1). The

winter of 1980-81 was quite mild, with very little snowfall and essentially no

snow cover in the Mine Study Area. Winter precipitation (November 1980-March

1981) was near or below normal at Circle and Fort Peck (Figure 2) and was

similar to that of the previous winter. Average January 1981 temperatures were

an unusual 15 degrees F above normal (Figure 1).

-4-
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VEGETATION AND HABITATS

A quantitative description of changes in vegetation from 1977 to 1980 was
presented in the 1980 vegetation monitoring study annual report (Prodgers 1981).

Due to drought conditions in 1980, net aerial production for most grassland
communities was generally as low or lower than that recorded for the last severe
drought year, 1977. The decline in production from 1978, a year of

exceptionally high production, to 1980 was most apparent in western wheatgrass
and necdie-and-thread ; blue grama did not show a clear variation (Prodgers
19811. Residual grass cover from 1979 was far less than from 1978.

-6-



RESULTS AND DISCUSSION

WILDLIFE SPECIES PARAMETERS

Tabular Summary

Two-hundred and nine species of vertebrates have been observed in the study
areas since the studies began in 1976 (5 amphibians. 7 reptiles, 169 birds, and
28 mammals). Data on these vertebrates are summarized in Tables 1 and 2. Any
additions or changes to the data base resulting from the third year's monitoring
study are printed in italics. The types of data included and the abbreviations
used in these tables are as follows:

Habitat in Which Observed . Abbreviations correspond to habitat categories
defined in Appendix B. The major habitats in which animals were observed during
this study are listed in approximate order of decreasing use or indicated
preference. Habitats merely crossed by birds in flight or transient mammals are
not listed. "Various" indicates use of many different habitats without a clear
preference.

Distribution . Numbers correspond to the three study areas described in the
text: 1 indicates the Permit Area; 2, the Mine Study Area (excluding the Permit
Area); and 3, the Reconnaissance Study Area (excluding the Mine Study Area). A
number in this column indicates a sighting in the corresponding study area.

Classification . In its 1973 Red Book , the U.S. D.I. Bureau of Sport
Fisheries and Wildlife identified certain species of animals as endangered (E),
threatened (Tj , or status-undetermined (U) . Although the classifications
reported in the Red Book have been supplanted by the Endangered Species Act of
1973, they still provide a good index of vulnerability to extinction and are
listed here. In addition, the Montana Department of Fish and Game (1977), now
the Department of Fish, Wildlife and Parks (DFWP) , has classified wildlife
species as game species (G) , nongame species (N) , furbearers (F) , and migratory
game birds (Mj , and the National Audubon Society has listed in its "Blue List"
(Tate 1981) certain species of birds that are experiencing regionwide or
continentwide noncyclic population declines (B) . Classifications under each
system are indicated by the appropriate letter abbreviations.

Evidence . Acceptable evidence for including a species in this table, in
order of decreasing reliability, is as follows: S indicates specimen(s) taken
(number of specimens, or "P" if partial specimen, is given in parentheses); P,

photograph taken; V, visual (sight) record; A, auditory (sound; record; B,

reported by biologist(s) other than those directly involved in this study; R,

reported by local residents. Only the most reliable evidence is listed in the
table.

Guild (Birds Only) . Breeding-season guilds (or nonbreeding-season guilds
for winter residents and migrants) are indicated by a four-digit code. The
first digit indicates major food source or feeding habits: 1 indicates seeds
and vegetation ( 75?o of diet); 2, invertebrates; 3, omnivorous (25-75?o plant
material); 4, vertebrates; 5, carrion. The second digit indicates foraging
stratum: 1 indicates bark or bole; 2, ground, grass, and low shrubs; 3, tall
shrubs or low forest canopy; 4, mid-to-high forest canopy or tall trees; 5, air;
6, water. The third digit indicates foraging strategy: 1 indicates bark or
bole drilling; 2, bark or bole gleaning; 3, ground and brush foraging; 4, tree
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foliage foraging; 5, sallying; 6, raptorial; 7, dabbling or stalking in water;

8, diving in water; 9, mud probing; 0, soaring or swooping. The fourth digit
indicates preferred nest site: 1 indicates cattails or bulrush; 2, shore,
marsh, or water; 3, cliffs, caves, rims, badlands, buildings; 4, ground,
grassland; 5, low shrub (less than 1 m or 3 ft); 6, tall shrub (1 m - 3 m or 3

ft-10 ftj; 7, tree branch (greater than 3 m or 10 ft); 8, tree cavity; 9,

underground burrow; 0, nonbreeding in study area.

Status (Birds Only) . First letter denotes indicated status in the study
area: M indicates spring and fall migrant only; R, permanent resident; S,

summer resident; V, summer visitor (nonbreeding); W, winter resident. For
permanent and summer residents, evidence for breeding is given in parentheses
using a modification of Binford's (1973) categories, which are, in order of
decreasing conclusiveness: PJ indicates prejuvenal young observed; NY, nest
with young; NE , nest with eggs; AN, active nest completed, contents unknown; NC,
active nest completed but empty; UC , nest under construction; UN, active nest,
condition unknown; AF, adult carrying food; AC, adult carrying nest material;
CO, copulation observed; CD, courtship display observed; TO, territoriality
observed; RH, range, habitat, and dates; SS, observed in area outside breeding
season (for sedentary or permanent resident species only). Only the most
conclusive evidence obtained during this study is listed in the table.

Monthly Occurrence . The letter "B" indicates observations made during the
baseline study period (DNRC 1978); the letter "T" indicates observations made
during other years

.

Table 3 summarizes the cumulative numbers of species observed in the study
areas during the baseline study and through the first, second, and third
monitoring periods. This table shows that six new vertebrate species were added
to the species list as a result of the third year's monitoring; these are the
black-crowned night heron, cinnamon teal, marbled godwit, northern phalarope,
downy woodpecker, and masked shrew.

Narrative Accounts for Selected Species

Data in addition to that in Tables 1 and 2 were obtained for certain key
species, and are summarized in the following species accounts. Information
presented here, limited for the most part to nesting raptors, upland game birds,
and ungulates, primarily assesses changes that have occurred in the Mine Study
Area since the baseline study. Additional data on all 209 species are on file
with D.NRC.

Red -tailed Hawk . The nest found on the Proposed Mining Area in 1977 was
inactive in 1980. The nest found in 1977 in the southwestern corner of the Mine
Study Area produced at least 1 young in 1980, and the nest near stockpond MClO
contained at least 2 young. A new nest in a cottonwood about 2.5 mi WSW of the
Dreyer ranch contained at least 2 young.

Swainson's Hawk . Swainson's hawks seemed to be less common in 1980 than in
1979. Of the two active nests found in the Mine Study Area in 1979, only one
(in the original Proposed Mining Area) was active in 1980; it produced 2 young.

Ferruginous Hawk . Three ferruginous hawk nests were active in 1980. One
was near the 19 79 nest site about 2 mi NN\ of the Dreyer ranch house and
contained 2 young on June 13, 1980. Another was near the 1977 nest site about 2

mi Nlv of the Waller ranch house and fledged 2 young. A third was just off the

-21-
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southeastern corner of the Mine Study Area and contained 2 young on June 12. A

nest about 4 mi WSW of the Dreyer ranch house, which was active in 1979, was

unoccupied in 1980.

Golden Eagle . The nest located in 1977 in the Proposed Mining Area fledged

2 young in 1980. A new nest site, located in the extreme northwestern corner of

the Mine Study Area, also fledged 2 young in 1980.

Marsh Hawk . Although territorial pairs were observed in the Mine Study
Area, no nests were discovered.

Prairie Falcon . The 1977 nest site contained 4 young on June 14, 1980.

American Kestrel . No active Kestrel nests were found in 1980.

Sharp-tailed Grouse . At least 22 male birds were displaying at lek No. 6

when visited in March 1980; 36 unclassified adults were seen nearby on another
day. Two birds were seen at lek No. 3 in April 1980, and 12 birds were seen at

lek No. 14 in March 1980. No activity was observed at leks No. 7 and No. 13,

although birds were seen on several occasions near these leks.

Sage Grouse . Groups of 2-4 sage grouse were seen between March-May 1980

near: the old homestead site (area Y) ; section 9, area Z; the Waller ranch
house; and 2 mi NE of the Waller ranch house. No courtship activity was
observed, however, and no grouse were seen at lek No. 4 (DNRC 1978) when it was
visited in March.

Ring-necked Pheasant . Figure 3 shows year-to-year changes in June sample
abundances of ring-necked pheasants as sampled in five roadside wildlife
surveys. Sample abundances did not differ significantly (t-test, p>.20) between
1979 and 1980.

Great Horned Owl . Great horned owls seemed to be less common in 1980 than
in 1979. None of the previously used nest sites were active in 1980.

Desert Cottontail . Results of the 1980 lagomorph survey are presented in

Table 4. As in 1979, no cottontails were observed during this survey (Figure

White-tailed Jackrabbit . The number of jackrabbits observed during the 1980
lagomorph survey (Table 4) does not differ significantly from the number
observed in 1979 (t-test, p>,20) (Figure 4).

Mule Deer . A summary of mule deer observations during the study period is

presented in Table 5. Production ratios obtained during the period 1977-1980
are shown in Figure 5. These were based on September-October data since summer
foliage limits pre-September observations of fawns and since hunting mortality
directly influences age structure in November populations. The 1980 production
ratio was 76 fawns/100 does, which is considerably lower than 1979 production.

Aerial census data are presented in Table 6. It should be emphasized that
the low numbers of deer observed during the summer reflect decreased
observability at this season and do not necessarily indicate a corresponding
decrease in abundance. Since observability is highest in winter, both density
and distribution estimates are based on the winter aerial census. Figure 6

shows winter density indices obtained since 1976. Since the census data in

-23-
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Table 4. Results of 1980 lagomorph survey. Circle West study area.

Desert Cottontail White-tailed Jackrabbit
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Table 6 represent the minimum number known to be present (i.e., 186 mule deer

were observed during the February flight, although there may have been more that

were not seen), the density indices shown in Figure 6 may be somewhat lower than

true densities. The data indicate a decrease in mule deer winter density in the

Mine Study Area since the last monitoring period; the Permit Area, however,

showed an increase. Densities were similar for the control area and the Permit

Area.

Monthly mule deer winter density indices obtained during aerial censuses

were averaged for each of the 114 sections in the Mine Study Area for the winter

of 1980-1981 and for all winters since 1976. These data were used to create

density index isopleths that show general patterns of winter distribution

(Figures 7 and 8). Both figures show that deer tend to concentrate in areas of

coulee and badlands topography in the northwestern, southwestern, and

southeastern portions of the Mine Study Area, as well as near the Waller ranch.

(Since, for mapping purposes, deer were assumed to be concentrated in the center

of each section, distribution as indicated by the isopleths is only accurate to

within about 1 kilometer.)

White-tailed Deer . Use of the Mine Study Area by white-tailed deer

increased markedly in 1980; 114 observations were recorded during the monitoring

period (Table 7), compared to only 28 in 1979. Much of this increase was due to

incorporating sections 21-24, which were used in fall and winter by groups of up

to 8 white-tailed deer, into the northeastern corner of the expanded Mine Study

Area. Two other important use areas were identified in the Mine Study Area.

Sections 29-32 just west of the Dreyer ranch house were used extensively by

groups of up to 8 deer. Although this area was used during all seasons, use was

heaviest in the fall of 1980. Groups of up to 3 deer were observed near the

sagebrush bird census plot close to the southwestern edge of the original

Proposed Mining Area (area X) in the spring, summer, and fall. Additional

observations were made near stockpond MAOl about 2 miles SSE of the Dreyer ranch

house

.

Pronghorn . A summary of pronghorn observations made during the study period

is presented in Table 8. Production ratios for the Mine Study Area from 1977-

1979 (based on all July through October observations of fully classified groups)

are shown in Figure 9. A production ratio of 64 fawns/100 does was obtained in

1980; this is the lowest ratio obtained since the study began in 1977. (NOTE:

1979 production was 107 fawns/100 does, not 197/100 as reported on p. 33 of the

second annual report.) In contrast, the 1980 production ratio in DFWP Hunting

District 650 was 101 fawns/ 100 does (Table 9). Results of the July 1980

pronghorn aerial census of Hunting District 650 are presented in Table 9.

Aerial census data for the Mine Study Area are presented in Table 6. Winter

density indices (as described under Mule Deer, above) and summer-fall density

indices (based on the largest aerial census figures obtained during a single

flight in the period from July-October) are shown in Figure 10 for 1977-1980.

These data indicate an increase in summer-fall pronghorn density in the Mine

Study Area since 1979, although densities in the Permit Area showed a decrease.

Winter density in the Mine Study Area increased markedly since the last

monitoring period due to mild winter conditions and lack of snow cover. In

fact, winter 1980 densities were the highest obtained since the study began in

1976.

Monthly pronghorn summer and winter density indices obtained during aerial

censuses were averaged for each section in the Mine Study Area for the report

period as well as for all years since 1976 combined. These data were used to
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FIGURE 7. MULE DEER WINTER DENSITY INDEX ISOPLETHS, 1980-81
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FIGURE 8. MULE DEER WINTER DENSITY INDEX ISOPLETHS,

FIVE-YEAR AVERAGE, 1976-81

(NOTE' Areas with a winter density index greater than 2.0 ore cross hatched.)
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Figure 9.

50

1976 1977 1978 1979 1980

Year-to-year changes in pronghorn production ratios. Circle West

study areas (based on July-October ground and aerial survey data)

100 -I

WINTER SUMMER-FALL
• • MINE STUDY AREA
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PERMIT AREA
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Figure 10. Year-to-year changes In pronghorn summer and winter density

indices for the Circle West study areas (based on the largest

aerial censuses obtained for the mine study area during July-

October and December-February, respectively).
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create density index isopleths that show general patterns of distribution
(Figures 11 and 12). As indicated on these figures, pronghorn are most commonly
found in the southwestern, south-central, and northwestern portions of the Mine
Study Area in summer. During the mild winter of 1980-1981, pronghorn were very
abundant on the rolling grassland and sagebrush areas immediately southwest of
the Mine Study Area.

BIRD COM.MUNITY PARAMETERS

Waterfow'l Communities

The drought conditions present during the spring and summer of 1980 had a

marked effect on waterfowl production; waterfowl productivity showed a drastic
decline over 1979.

Breeding season species composition of all waterfowl and other large water
birds observed in the Mine Study Area is presented in Table 10. Year-to-year
changes in waterfowl species composition are portrayed graphically in Figure 13.

Species composition was remarkably similar to that noted in 1979, with the
mallard again being the predominant breeding waterfowl species.

Waterfowl breeding season census data for stockponds in the study area are
summarized in Table 11. These data are converted to production and density
estimates in Table 12; production is shown graphically in Figure 14. At the
beginning of the 1980 breeding season, most of the larger stockponds were nearly
filled and use by waterfowl was relatively high. In fact, a census estimate of
the number of pairs using the Mine Study Area in 1980 indicated a substantial
increase in waterfowl use from 1979 (Table 12). However, stockponds dried out
rapidly over the summer and 1980 production actually showed a marked decline
over 1979 (Table 12, Figure 14), dropping to approximately the level of 1977, a

year of severe drought. The decrease in waterfowl use over the summer is shown
on Figure 13. This can be compared to the increase observed during the summer
of 1979 (DNRC 1980). Such a sharp decrease in waterfowl production is believed
to be due to a decline in residual grass cover, as well as reduced water levels
in the stockponds

.

Waterfowl data obtained during the roadside surveys indicated a similar
trend. As shown in Figure 15, both the number of species and number of
observations of Anatidae and other water birds (as recorded on June surveys of
five observation routes) showed a decline between 1979 and 1980.

Data on broods observed during 1980 are presented in Table 13.

Roadside Wildlife Survey

Data obtained during the 15 roadside surveys conducted in 1980 are presented
in Appendix C. The cumulative numbers of species observed during all May-July
runs (1977-1980) are presented in Table 14.

Table 15 summarizes 1979-1980 changes in May-July sample abundances of
selected species, based on data obtained during runs of five roadside survey
routes. Figure 3, which shows year-to-year changes in sample abundances of
ring-necked pheasants, exhibits the type of graphs that were prepared to monitor
individual species.
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R.44E. R.45E.

FIGURE II. PRONGHORN SUMMER DENSITY INDEX ISOPLETHS,

FOUR-YEAR AVERAGE, 1977-80

(NOTE= Areas with a summer density index greater than 3.0 are cross-hatched.)
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FIGURE 12. PR0N6H0RN WINTER DENSITY INDEX ISOPLETHS,

FIVE-YEAR AVERAGE, 1976-81

(NOTE= Areas with a winter density index greater than 3.0 ore cross-hatched.)
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Table 10. Species composition of all recorded waterfowl and large water

bird observations in the 113-section mine study area during
the breeding season (May-July), 1980.

May-Julv
1980

Ducks and Geese

Canada Goose
Mallard
Gadwall
Pintail
Green-winged Teal

Blue-winged Teal

Cinnamon Teal
American Wigeon
Northern Shoveler
Redhead
Ring-necked Duck
Canvasback
Lesser Scaup
Bufflehead
Ruddy Duck
Hooded Merganser
Red-breasted Merganser

Total Classified

Total Unclassified

Grand Total

16(1) 1

722(45)
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Figure 13.
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2 1500-1

MAY JUNE JULY

Percent species composition of all recorded 1980 waterfowl
observations. Circle West study area (1977-1980 changes also
shown)
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Figure 14. Year-to-vear changes in waterfowl production. Circle West
study areas.
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Table 12. Sununary of 1980 waterfowl production data. Circle West study area.

PMA"^ PA": MSA"-

No. Stockponds Visited
No. Stockponds Censused
Area Censused 1

Water Area Censused
Minimum No. Pairs -^

,

No. /Total Area Censused
No. /Water Area Censused^

Broods
No. /Total Area Censused*^

No. /Water Area Censused^
Young

No. /Total Area Censused^
No. /Water Area Censused-'

10
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Table 15. Summary of 1979-80 changes in May-June sample abundances of

selected species sampled by five roadside survey routes,
Circle West study area.

Species 1979-80 Change

Sharp-tailed Grouse NS

Ring-necked Pheasant NS

Killdeer NS

Mourning Dove NS

Common Nighthawk NS

Eastern Kingbird NS

Horned Lark D*

Black-billed Magpie I*

Rock Wren NS

Brown Thrasher NS

Sprague's Pipit D**

Loggerhead Shrike NS

Yellow Warbler NS

Common Yellowthroat NS

House Sparrow NS

Western Meadowlark D**

Red-winged Blackbird NS

Rufous-sided Towhee NS

Lark Bunting NS

Savannah Sparrow NS

Grasshopper Sparrow D**

Baird's Sparrow D**

Vesper Sparrow NS

Brewer's Sparrow D*

Chestnut-collared Longspur D*

NS=no significant change; D=signif icant decrease ;I=significant increase

*.01<P<.05 (paired t-test)

**p;.01
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Year-to-year changes in bird species richness, logarithmic standard
deviation (sigma), and number of species (excluding visitors, migrants, and
water birds) for June runs of the five roadside survey routes are shown in

Figures 16-18. Note that the relative positions of the routes on these graphs
remain fairly constant from year to year. Figure 19 shows the species curve
obtained by pooling 1977-1980 May-June data for the five routes combined; also
note that this species curve is remarkably similar to those based on earlier
data, and that the mode of the curve advances almost exactly one octave to the

right with each doubling of sample size.

No new breeding species were observed in 1980 (Table 14). When all May-July
data for the period 1977-1980 are pooled, the number of breeding species
actually observed is 101 (Table 14), and the theoretical number of species
present in the sampling universe is 104. Sampling of the habitats along the

five routes, therefore, appears to be 97% complete. For individual routes,
sampling completeness based on pooled May-July 1977-1980 data ranges from 83°o to

93°o. Even though less than 2°o of the Reconnaissance Study Area was sampled by

the roadside survey method, the method appears to be very effective for

determining bird species composition. May-July 1977-1980 runs (a total of 60)

recorded 90?o of all breeding species and 89°o of all permanent residents observed
during the four-year study period (Tables 3, 14).

For the Circle Route, similarity between 1979 and 1980 runs was 86% (Figure

20).

SMALL MAMMAL COMMUNITY PARAMETERS

Small mammal capture data for 1980 are summarized in Table 16.

Figure 21 shows year-to-year changes in small mammal biomass for six
habitats (biomass estimates obtained for control and experimental sites were
averaged for combined spring and fall data). It should be noted that 1977 data
are not strictly comparable, since a spring-fall trapping regime was not used
that year. Nonetheless, it is clear from this figure that tall coulee shrub
habitats consistently yielded the greatest biomass during all four years. An

overall decrease in small mammal biomass between 1979 and 1980 is apparent.

Figure 22 shows year-to-year changes in the spring-fall small mammal biomass
increase (which is related to production) for the same four habitats.
Surprisingly, small mammal biomass in tall coulee shrub habitats decreased
sharply over the summer of 1980. This is in contrast to a remarkable increase
in biomass during the summer of 1979.
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breeding birds encountered on five roadside wildlife survey
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AREAS OF SPECIAL CONCERN

In the wildlife baseline study final report (DNRC 1978:191-193). wildlife
species or habitats of special concern were identified and briefly discussed.
The 4.5-year data base gathered to date, however, allows these areas of special
concern, which are important over the long term, to be more accurately defined.
This 4.5-year study period has included two moist years and two drought years,
as well as two severe winters and parts of three relatively mild winters. As
could be expected, wildlife use patterns varied greatly with the changes in
weather patterns. Nevertheless, some generalizations can be drawn based on the
long-term data. Areas of special concern in the Mine Study Area, as shown in
Figures 8, 11, 12. 23, and 24, are discussed below.

Dendritic Silver Buffaloberry Coulees

Perhaps the most unique habitat identified in the Mine Study Area is the
"tall coulee shrub" habitat described in the baseline study (DNRC 1978). This
habitat occurs in steep-walled, deeply-eroded dendritic coulees usually found
near ridgetops at the heads of drainages. Silver sagebrush and snowberry-rose
low shrub communities commonly occur on the relatively flat coulee bottoms,
while the upper reaches of the coulees and sheltered areas along the coulee
trunk support an unusually mesic and diverse assemblage of tall shrubs, most
often dominated by dense clones of silver buffaloberry. These sheltered areas
also include red-osier dogwood, serviceberry , chokecherry, and (rarely) green
ash and cottonw'ood. Dense stands of silver buffaloberry often occur on moderate
slopes adjacent to the Missouri River floodplain, and occasionally near the
heads or edges of box elder and green ash dominated "hardwood draws" typically
found further east in Montana and North Dakota (Swenson 1981). It is not known
whether silver buffaloberry occurs in combination with red-osier dogwood and
deeply-eroded coulee topography outside southern McCone, northern Prairie, and
east-central Dawson counties, Montana.

Nowhere in this area were more well-developed examples of this vegetative-
topographic complex observed than in the northeastern portion of the Permit
Area. The most well-developed such coulee system is found here, and is
delineated in Figure 23, which shows the approximate distribution of silver
buffaloberry in the Mine Study Area. This coulee system provides important
spring-fall cover for deer, and is a key component of the major sharp-tailed
grouse breeding-wintering complex. Many species of birds depend on silver
buffaloberry for nest sites; a breeding bird census plot located in this coulee
system supported the greatest species diversity of all habitats sampled (DNRC
1978, 1979). Also, small mammal biomass was greatest in tall coulee shrub and
coulee trunk habitats throughout the study period (Figure 21), while the change
in small mammal biomass from spring to fall was greatest here in all years
except 1980. Most of the recommendations for future monitoring (see the
following chapter) are designed to further explain the structure, origin, and
suggested importance of this coulee system.

Waterfowl Production Areas

Waterfowl production in the Mine Study Area is not remarkably high, although
production in the original Proposed Mining Area was nearly 5/km during the very
wet year of 1979 (Figure 14). The eight most important stockponds in the Mine
Study Area for waterfowl production, with their adjacent upland nesting areas,
are indicated in Figure 24. These are the stockponds which had an average
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FIGURE 23. SILVER BUFFALOBERRY AND DENDRITIC COULEES
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annual production of 10 young or more from 1977-80. Their ranking from highest
to lowest average production is as follows (average 1977-1980 production is

shown in parentheses after the stockpond code): NC09 (30), MA07 (27), NCOl
(24), MC06 (21). NCOo (20), MA02 (18), NC02 (15). and NC04 (11). Of these,
MA07, MA02, and NCOl produced young only during the very wet years of 1978 and
19 79. Stockponds MC06 , NC04, NC09 , NC02 , and NC06 contained water during the
dry years of 1977 and 1980, and were among the most productive stockponds in the
area those years.

Raptor Nesting Areas

One of the most notable features of the Mine Study Area is its unusual
variety and density of raptors (DNRC 1978, 1979, 1980); seven species are known
to nest in the Permit Area. Although some raptors have occupied the same
nests since the studies began, considerable year-to-year movement among
alternate nest sites, particularly in the case of the buteos , has taken place.
For this reason, as well as to ensure protection of the nest sites, only the
approximate locations of nesting areas (which have been active at least one year
during the study and which may contain several alternative nest sites), and not
the exact location of nest sites, are shown on Figure 24. Nesting areas are
shown only for the the three raptor species of greatest concern--the golden
eagle, prairie falcon, and ferruginous hawk.

Sharp-tailed Grouse Breeding-Wintering Complexes

The Permit Area includes at least three major breeding-wintering areas for
sharp-tailed grouse (Figure 24). Although some leks were used by displaying
males each year of the study, locations of leks in general, particularly the
smaller ones, changed considerably from year to year. The grassland and coulee
habitats along the Nelson-McGuire Creek divide provide important overwintering
habitat near displaying and nesting areas.

Mule Deer Habitat

The Mine Study Area supports a substantial mule deer population throughout
the year, although spring-fall distribution and density, due to decreased
observability, are less well known than winter density. Aerial survey data
allow wintering areas that are important year after year to be identified
(Figure 8). In Figure 8, areas which have an average 1977-1980 mule deer winter
density index of 2 or greater are shown by crosshatching; these areas should be
considered important components of key wintering areas. Further study is needed
to determine mule deer density, movements, and distribution at other seasons; a

recommended study plan is presented in the following chapter.

Pronghorn Habitat

The monitoring study has shown that the Permit Area provides important
summer and winter habitat for pronghorns . In Figures 11 and 12, areas which
have a long-term average density index of 3 or greater are indicated by
crosshatching; these should be considered key use areas. The substantial
pronghorn population southwest of the Mine Study Area should be investigated in

more detail during future aerial surveys of the area (see following section,
Recommendations for Future .Monitoring).
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RECOMMENDATIONS FOR FUTURE MONITORING

With the conclusion of this monitoring study, four to five years' data have

been gathered on wildlife populations in the study area. The study period has

included very wet and very dry years, and severe as well as mild winters. Data

gathered over the entire study period, therefore, present a much clearer long-

term assessment of wildlife use of the study area than would be observed during

a one-year baseline study. For example, 1977 was an unusually dry year with a

severe winter; had wildlife investigations been limited to this year's baseline
study alone, very different conclusions concerning wildlife use and distribution
would have been reached. White-tailed deer, winter mule deer, and pronghorn use

of the .Mine Study Area would have been greatly underestimated (Figures 6, 10)

and many raptor nesting areas that were not occupied in 1977 would not have been
identified. On the other hand, ring-necked pheasant and white-tailed jackrabbit
abundances would have been greatly overestimated (Figures 3, 4). Also, the

importance of study area stockponds as waterfowl production areas would not have
been documented (Figure 14); in fact, stockponds MA07, MA02 , and NCOl --which

were among the most productive ponds during the 1980-81 study period--produced
no young at all during 1977. In all, 33 wildlife species that were absent or

undetected in 1977 would not have been documented (Table 3) . In view of this

monitoring program's ability to reveal long-term wildlife distribution patterns
and trends, it is recommended that monitoring of the parameters discussed in

this report be continued.

Future studies, however, should not be limited only to monitoring these
parameters. Emphasis should also be placed on gathering more precise
information regarding the special concerns previously mentioned; such
information will be critical for developing acceptable mining and reclamation
plans. It has become obvious, for example, that the dendritic coulee system
shown in Figure 23 is of great importance to wildlife; this coulee system was
not included in the original Proposed Mining Area, although it now falls largely
within the new Permit Area. Thus, its importance should be further
investigated. Likewise, it also is apparent that the study area supports
important pronghorn and mule deer populations, and that additional data on

movements, spring-fall distribution, and seasonal populations will be necessary
to assess mitigation and reclamation needs.

To facilitate the collection of more monitoring data and information
regarding areas of special concern, the following modifications or additions to

the present monitoring plan are recommended:

Dendritic Coulee Foot Routes

Two routes, shown in Figure 25, should be walked on two consecutive mornings
during each month of field study, beginning at local sunrise. Total numbers
of each vertebrate species seen or heard on each route should be recorded on

standard data sheets and tallied according to extent of tall coulee shrub
habitat use (see Appendix D for a detailed description of the method to be
used). All observations of wildlife should be mapped.

Dendritic Coulee Habitat Description

Dendritic coulee habitats should be described quantitatively using a

modification of the methods employed by Daubenmire (1959), Nudds (1977), and

Nobel et al. (1980). Vertical structure and species diversity of vegetation,

-55-



R.44E. R.45E.
pia'

ji'.) \*'-^

~-

_ .V f,T>:.^--.*v*L, \ ,>! .v,;^

"^T"
:~rf.

*..^

-i. tb^;

J^

T

19
N

FIGURE 25. ROADSIDE WILDLIFE SURVEY ROUTES

AND DENDRITIC COULEE FOOT TRANSECTS

LEGEND

0- —O- -© -e DREYER ROUTE START (§) » » •1^ END

# > # WALLER ROUTE • DENDRITIC COULEE FOOT TRANSECTS

-56-



slope, aspect, position in the coulee system, and soil texture should be

measured at many sites in the coulee system, and a multivariate analysis should
be used to identify the major edaphic factors that contribute to the presence of
the tall shrub type. Researchers should attempt to determine the age, origin,
history, trend and reclamation potential of the coulee system in the study area.

Mule Deer Studies

A marking and radio-tracking study should be initiated to clarify mule deer
seasonal distribution patterns, abundance, movements, and habitat use. To
ensure consistency with ongoing deer studies elsewhere in Montana, the methods
used in this study should be developed in cooperation with the Montana
Department of Fish, Wildlife and Parks and Montana State University.

Roadside Wildlife Survev

A new roadside survey route, the Waller Route (Figure 25), should be
surveyed along with the Dreyer Route in May, June, and July each year. The
other four routes should be surveyed in June each year, following standard
methods (DNRC 1978).

Pronghorn Aerial Survey

Present aerial survey routes should be expanded to include pronghorn winter
concentration areas southwest of the Mine Study Area.

Great Horned Owl Census ,

Great horned owl populations should be studied in February using recorded
calls, as described by Youmans et al. (1981).
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APPENDIX A. Schedule of March 1980 - February 1981 field work (exclusive of

aerial surveys) , Circle West Wildlife Monitoring Study

(NOTE: See Table 6 for schedule of aerial surveys).

Date Observer (s) Type of Field Work Approximate No.

Person-Days

March 18-22



3

W
in
la
CO

CO

o



APPENDIX C. Summary of bird community parameters for five roadside
survey routes.

NOTE: Results are given for each of the five routes (indicated bv the
first letter of the route name as follows: C=Circle, F=Flowing
Well, P=Prairie Elk, M=Missouri River, D=Dreyer Ranch), and for
all five routes combined (including the Drever Ranch route)

.

Numbers indicate sample abundance and freauency for each species
(e.g. 12/7 indicates that twelve birds were recorded at seven
stops)

.
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APPENDIX D

Circle West Dendritic Coulee Foot Routes

Field Instructions

Objectives

This study would document seasonal wildlife diversity and use of the silver
buf faloberry/dendritic coulee habitat within the Permit Area, as well as the
extent of coulee-related habitat use by individual species. All vertebrate
species--amphibians , reptiles, birds, and mammals--would be investigated while
walking two survey routes, as shown in Figure 25.

Materials Needed

Materials needed for each month of field study would include: a 1:4,800 map
showing the two survey routes; a 7.5' field map; wildlife data sheets, and
waterfowl observation data sheets (on which to record big game, other mammals,
waterfowl, and raptor observations); two U.S. Fish and Wildlife Service Breeding
Bird Survey fBBS) field sheets (one for each route) on which the 11 data entry
columns have been reduced to four by drawing three heavy vertical lines between
columns 3 and 4, 6 and 7, and 9 and 10; one U.S. Fish and Wildlife Service BBS
summary sheet; binoculars; a 20x spotting scope; a clipboard; indelible pens;
rain gear; field guides.

Methods

During each month of field study, the survey routes shown in Figure 25

should be walked once in a clockwise direction beginning at the MC05 dam at
local sunrise. Emphasis should be placed on assessing vertebrate use of tall
coulee shrub and other coulee habitats, although grassland and other noncoulee
habitats should be surveyed as well. The following should be recorded on each
field sheet at the beginning and end of the route: time, date, observer(s),
wind speed (Beaufort scale), sky conditions (°<, clouds), temperature,
precipitation type and rate, percentage of snow cover, and average snow depth
(in inches). Each individual vertebrate observed (seen or heard) should be
recorded by placing a hash mark in one of the four data entry columns on the BBS
field sheet (according to the habitat where first observed) as follows:

Column 1 = using tall coulee shrubs directly, whether for perching, nesting,
feeding, cover, or shade. Includes birds first seen flying into or out of tall
coulee shrubs.

Column 2 = using other coulee habitats (coulee walls, sagebrush, water, bare
earth, snowberry-rose) , but not using all shrub habitats.

Column 3 = seen flying over or traveling across coulee, but not using coulee
habitats directly.

Column 4 = seen or heard only on grassland or other habitats outside the
coulee system.

Enter the hash mark according to the category in whicli the animal was first
seen or heard. For example, if an animal was first seen in grassland above a
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coulee head and immediately entered tall coulee shrubbery, it would be entered
in column 4. Each individual animal should be recorded only once; if it is not
known whether an individual animal has already been recorded, do not record it

again. This is particularly important in the case of deer and raptors, because
the same individual may be seen many times while surveying a transect. Distant
coulees and hillsides which are not traversed by the routes should be scanned
carefully with the spotting scope at intervals along the route. Coulees
adjacent to the route should be glassed carefully with binoculars. Generally,
researchers should walk along the rim of the coulee to obtain the greatest field
of view. However, in portions of the route where coulees are wide and shallow,
it may be better to walk the coulee bottom. All vertebrates seen or heard, even
those not identified, should be recorded. If it is not possible to identify a

vertebrate by species, it should be identified as precisely as possible:
"unknown gull," "unknown frog or toad," "unknown rabbit," "unknown passerine,"
etc. All observations of raptors, large mammals, amphibians, and raptiles
should be recorded on 7.5' field maps and on standard wildlife data sheets (DNRC
1978:220,226). Waterfowl observations should be recorded on separate waterfowl
data sheets. Details of any nests located should be recorded on nest record
cards. Each route survey should take about 4.0 hours to complete.

At the end of the second route, the minimum estimate of the number of
animals of each species recorded for the two routes combined should be summed
for each of the first four columns on the BBS summary sheet (the meaning of each
of the four columns is as defined above; the fifth column should be left blank).
The four columns should then be summed for each species in the "total
individuals" column. At the top of the summary sheet the date, observer, total
hours spent for the two routes combined, and the number of different species of
amphibians, reptiles, birds, and mammals observed should be recorded.
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APPENDIX E

Circle West Dendritic Coulee Habitat Description

This study is designed to fulfill three objectives: first, to provide a
quantitative, premining description of the dendritic coulee habitats in the
permit area, including topographic structure, species composition and density,
autecological distribution of key species, vertical layering, and wildlife cover
suitability; second, to investigate the major topoedaphic factors related to the
presence of the tall shrub type; and third, to investigate the age, origin,
reclaimability, and trend of the coulee system in the study area. The last
objective cannot be fully met until simultaneous geology, soils, and hydrology
studies have begun. Nevertheless, the present study will provide some
preliminary hypotheses and a basis for future interdisciplinary study.

Several different coulees should be selected for study. Most of these
should be densely vegetated, deeply cut coulees," generally with a northeast
aspect, within the coulee system outlined in Figure 23. Some of the sparsely
vegetated west- and south-facing coulees just over the Nelson-McGuire Creek
divide also should be studied to provide data on coulees with different slopes
and aspects. Transects should be drawn perpendicular to the direction of flow
across each coulee on 1:4,800 topographic maps. These transects should be sited
as follows: beginning at the head of each coulee or each side branch over 65 m
long, transects should be drawn at intervals of 5, 10, 15, 50, 100, 100,
100... meters downs lope. The transects thus drawn should be investigated in the
field, and those that are located at the junctions of coulee arms and are
otherwise unrepresentative, or are duplicative, should be dropped until
approximately 200 transects, representing a variety of slope, aspect, and
vegetative conditions, remain.

At each transect, a number of topographic and vegetative features should be
described on a data sheet similar to that shown in Figure 26. These should
include: aspect, sideslope, drainage steepness, depth, width, distance to
drainage head, general vegetation type, intensity of livestock use, and
elevation. Twelve 2 x 5 dm plots should be located at standard positions along
each transect, as shown in Figure 26. Pairs of plots should be located in
corresponding positions on the left and right sides of the coulee as follows: 1

m and 3 m upslope from the coulee rim; 1 m and 3 m upslope from the outer edge
of the coulee bottom; and 1 m and 3 m toward the center of the coulee from the
outer edge of the coulee bottom. In cases where two plots would overlap because
the coulee is too narrow or shallow and an overlap cannot be avoided, a new plot
should be established midway between their centers. Data from this new plot
should be entered for both of the original plots.

At each of the plots, the vertical structure of vegetation should be
measured using the profile board technique developed by Nudds (1977). Intervals
used should be 0-25 cm, 25-50 cm, 50-100 cm, 100-200 cm, and 200+ cm. The
proportion of each interval covered by each plant species and by all vegetation
in the study plot should be estimated to be nearest 5% and recorded. (Note:
the total coverage should equal the sum of the proportions of coverage of
individual species and should never exceed 100%.) Readings should be taken from
a point exactly 7 m downstream from the profile board. For plots situated on
steep coulee walls, care should be taken to read the profile boards with eye
level at about 180 cm. These data should be used to determine foliage height

-70-



diversity for each plot and shrub species diversity for each stratum. Coverage
of individual species and of total species, litter, rock, bare ground, moss, and
lichens in one 2 x 5 dm quadrant CDaubenmire 1959) located immediately
downstream from the profile board should be recorded. Number and diameter of
all silver buffaloberry trunks and maximum vegetation height also should be
recorded within a one milacre plot (7.5 ft diameter) centered on the quadrant.

Using individual plots as samples, factor analysis should be used to explore
relationships among the variables measured. Stepwise regression should be used
to further clarify relationships between vegetation and key topoedaphic
parameters. Silver buffaloberry trunk diameters should be used to create an age
structure pyramid by employing the age-diameter regression equation of Hladek
(1971).
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